Nanoparticles with crystallite size in the range 8.23-27.88 nm of transition metals (TM= Cr, Cu, Co, Ni, Mn, and Fe) doped (CdO) films were deposited by the sol-gel spin coating method. The strain, the grain size, lattice parameters and dislocation density were estimated from the XRD patterns. The calculated band gap for CdO is 2.302 eV and is increased with doping.
The sol-gel method has several advantages because of its simplicity, easy control of the film composition, safety, low cost of the apparatus and raw materials [Maity, R., etal., 2006] .
In an effort to investigate the enhancement of CdO properties for more applications, CdO was doped with transition metal ions with ionic radii smaller than Cd 2+ and deposited by the solgel spin coating method. This study concerned with the effect of Cr, Cu,Co,Ni,Mn and Fe doping on the structural and optical parameters of CdO.
Experimental details:
Thin films of CdO and (Cu, Mn, Cr, Ni, Co, Fe) doped CdO were fabricated using the sol gel technique. Cadmium acetate, copper acetate, Manganese acetate, chromium Chloride, Nickel acetate, Cobalt acetate and Iron chloride, 2-metoxyethanol and diethanolamine. In a typical synthesis, 0.5 M of cadmium acetate was slowly dissolved in 2-metoxyethanol followed by addition of diethanolamine were used to prepare CdO films. For doping with (Cu, Co, Ni, Fe, Mn, and Cr) to CdO, there salts were added in the above mixture. The prepared mixtures were stirred using a magnetic stirrer at 60 for about 2h to obtain clear homogeneous solution and then the solution was kept for aging for 18h prior to film deposition. The pure and metals (Cu, Co, Ni, Fe, Mn, and Cr) doped CdO films were deposited on microscopy glasses by the sol-gel spin coating followed by heating at 150 for 10 min to evaporate the solvent and remove organic residuals. The prepared undoped and doped CdO films were annealed at 400 for 4 hs in furnace. The transmittance and absorbance properties of the films were taken by spectrophotometer UV/VIS V-670 wavelength range 2600-200 nm. X-ray diffraction (XRD) patterns were obtained with XRD-6000 Shimadzu X-ray diffractometer using CuK α radiation (λ=1.54059A ο ) in the range 2 between (4 and 50 ).
Results and discussion:
XRD patterns of the undoped and doped of the investigated CdO films are shown in Fig.(1) . The patterns indicate that all of the investigated films have a polycrystalline structure.
The interplanar spacing (d hkl ) data of the observed peaks and its relative I/I o for the investigated films were compared with JCPDs cards to obtain the system configuration (table (1)).
The grain size, strain, lattice parameter, dislocation density and texture coefficient were estimated from the XRD pattern. The average grain size and strain for the films can be determined using the equation [Gurumurugan, K., 1995]:
where β= FWHW and θ the Bragg angle, D grain size and ε is the strain. The plot of (β cosθ/λ) vs (sin θ/λ) for the various reflection planes was plotted. The D and ε values were determined from the intercept and slope of this graph and given in table (1). The table illustrates that grain size of the investigated thin films are in the nano scale. The grain size of CdO film increased with doping metals. The dislocation density values were calculated using the standard relation:
Where (a) is the lattice parameter and (D) is the grain size. The lattice parameter (a) for the investigated films was calculated using the unit cell programme [Holland TJB and RedfernSAT, 1997] . Where A is a constant, h υ is the photon energy and E g is the optical band gap. Fig (3) shows the plots of (αhυ) 2 vs. hυ, the values of E g in table ( 2) indicate that E g for CdO increases with the addition of TM. This effect is frequently observed in n-type semiconductors. The change of carrier concentration in doped thin films cause the Fermi level move into the conduction band. The filling of the conduction band by electrons generally result in blue shift in the near band edge emission. The shifting in the optical band gap of any material, usually semiconductors, is known as Bursteing-Moss shift due to doping effect. This blue shift may be due to the increase in grain size which leads to widening of the band gap.
Spectral change in the optical absorption near the band edge is characterized by an α (υ) that increases exponentially with hυ , obeying the exponential relation:
where α 0 is a constant and E s is interpreted as the width of tails of the localized states in the gap. It represents the degree of disorder [Mustafa Öztas, etal., 2008] . Fig (4) illustrates log α as a function of hυ. E s was calculated and given in table (2). It is observed that the addition of TM to CdO decrease E s . Since E s represents the degree of disorder, adding TM to CdO decrease the disorder. The decrease of disorder is responsible for the increase of the optical gap. The refractive index dispersion plays an important role in the research for optical materials; it is a significant factor in optical communication and designing devices for spectral dispersion. 
Fig.(5) the refractive index dependence of wavelength for the investigated films
Regarding CdO, Cr, Co and Fe, n is observed to increase as hυ increases to a point near to the value of E opt , where it turns over and begins to decrease. In case of Ni and Cu n is observed to decrease to a point lower than E opt , where it turns over and begins to increase. Regarding Mn, n is observed to decrease with energy.
The fundamental electron excitation spectrum of the films was described by means of a frequency dependent of the complex electronic dielectric constant. Real and imaginary parts of the dielectric constant are related to the n and k values. The ε 1 and ε 2 values were calculated using the formula [Moss, T.S. 1973 From this figure clears the dielectric constant decreases with increasing photon From energy then increases and then decreases again with further increasing photon energy, except in case of CdO doped Co the dielectric constant increases then decreases with increasing of photon energy. However, the dielectric loss has constant values with increasing photon energy, but in case of CdO pure the dielectric loss increases with increasing photon energy, and except in case of CdO doped Ni dielectric loss decreases then increases with increasing photon energy.
The optical conductivity σ opt can be calculated by using the absorption coefficient α as in the following equation [Pankova, J.I., 1975] :
where n is the refractive index and c is the velocity of light. Fig .(7) shows the variation of the optical conductivity as a function of photon energy .it is clear that the optical conductivity increases with increasing photon energy this may be due to the excitation of electrons by photon energy, and the optical conductivity increases with doping. 
Conclusion
Transition metals (Cr, Cu, Co, Ni, Mn, and Fe) doped CdO thin films were deposited on glass substrates using sol-gel spin coating method. X-ray diffraction patterns reveal the polycrtstalline structure of the prepared films, the obtained value of the grain size of CdO increased with doping with TM. 
